###### What to Learn from this Article?

Tension band principle works well for transverse olecranon fractures even in the absence of radius.

Introduction {#sec1-1}
============

Radial club hand or radial dysplasia (RD) is a deficiency along the preaxial or radial side of the extremity. Although the etiology of RD is not clear, several theories have been postulated as the cause of the disease, like maternal drug exposure, compression of the uterus and vascular injury, but the newer theory attributes it to a defect in the apical ectodermal ridge (AER) \[[@ref1]\]. Typical deformities include forearm shortening, radial deviation of the wrist, and hypoplasia of the thumb \[[@ref2]\]. The patients may also present with fixed extension deformities or absence of active motions which can cause severe disabilities. Various procedures have been mentioned, but surgery is aimed at cosmetic and functional improvement \[[@ref3]\]. The Ulna also may be deformed or bowed in RD, worsening the deformity. Fractures of the ulna in RD are rare. There are no guidelines for the treatment of a deformed elbow and whether tension band wiring works in the absence of radius has not been studied. We present a case of RD of left limb who presented with a post-traumatic fracture of the olecranon process which was successfully managed with tension band wiring.

Case Report {#sec1-2}
===========

A 35-year-old male patient presented with pain of acute onset of the left elbow following a fall. Examination revealed a short and atrophied forearm with a single bone and tenderness over the olecranon process. All movements at elbow and forearm were restricted. A provisional diagnosis of RD was made with a traumatic event. Plain radiography confirmed the diagnosis of RD with a displaced transverse olecranon fracture ([Fig. 1](#F1){ref-type="fig"}). The limb was immobilized with an above elbow splint and following routine investigations and preanesthetic checkup, was posted for surgery under the regional block.

![Radiograph at the time of presentation.](JOCR-6-66-g001){#F1}

Surgical procedure {#sec2-1}
------------------

The olecranon was approached posteriorly. The fracture was exposed and reduced with small reduction forceps. Using a 2 mm drill, a hole was drilled about 5 mm away from the posterior cortex of ulna, 2 cm distal to the fracture site. A 20 gauge cerclage wire was passed through the hole to leave segments on either side of the holes. Two 2 mm K-wires were passed from the olecranon directed toward the anterior cortex. The cerclage wire was passed beneath the triceps tendon and the K-wires and tightened in figure of eight configurations. The protruding ends of the K-wires were cut before sinking them into the bone. Hardware position and reduction were confirmed under an image intensifier, and fracture stability and movements were checked.

Postoperatively, the limb was splinted with the elbow in flexion for 1 week and physical therapy was started as tolerated by the patient. During the 6 months follow-up, range of movement at elbow was 20-130°, which was comparable to the normal side ([Fig. 2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}).

![Post-operative radiograph.](JOCR-6-66-g002){#F2}

![(a) Range of motion (ROM) at 6 months follow-up, (b) ROM at 6 months follow-up.](JOCR-6-66-g003){#F3}

Discussion {#sec1-3}
==========

Club hand deformities may be classified as Radial and Ulnar. Radial club hand is a more common with an incidence of 1:30,000-1:100,000 live births. 50% of cases are bilateral. About 40% of patients with unilateral club hand and 27% with bilateral club hand have associated with congenital anomalies involving cardiac, genitourinary, skeletal and hematopoietic system \[[@ref2], [@ref4]\]. The etiology of RD is unclear. Kumar and Sumar attributed the anomaly to a defect in AER \[[@ref1]\]. They observed that removal of a portion of AER in chick embryos has produced anomalies which are similar to the radial club hand.

Clinical presentation of radial club hand varies with the degree of radial deficiency and the presence of associated anomalies. Careful clinical examination is used to assess the degree of involvement. The deformity is usually noticed at birth. The neonate presents with a short forearm deviated radially with tight radial side soft tissue contractures. The thumb may be deficient to varying degrees. The fingers are stiff and elbow movements may also be restricted. In our case, the patient had a Type 3 RD, according to the classification of congenital RD is by Heikel \[[@ref5]\] with partial absence of radius ([Table 1](#T1){ref-type="table"}). The function of the hand may be related to the amount of contractures, range of motion (ROM), and power of the upper limb. Patients with reduced ROM may use the whole limb to support or carry objects.

###### 

Classification of radial club hand according to Heikel.

  -------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------
  Type 1   Mildest form with defective distal radial epiphysis
  Type 2   Involves a limited growth of the radius on both its distal and proximal sides
  Type 3   Absence of two-thirds of the radius, most commonly the distal side
  Type 4   Complete absence of the radius along with a complete or a near complete absence of the thumb, which is the most common and most severe longitudinal deficiency
  -------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment options {#sec2-2}
-----------------

Surgical therapy is performed around the age of one year in these children. Centralization remains the principal procedure to realign the carpus onto the distal ulna and is indicated in Types 2, 3, and 4 radial deficiencies. In resistant cases and those presenting late, stretching the soft tissue with distracter techniques using illizarov or mini external fixator may be required \[[@ref6], [@ref7]\]. In our case, the patient presented late and demanded treatment only for the fracture.

Tension band wiring was chosen as the treatment option after confirming with the patient about his functional range of movement before the fracture (20-130°), as the tension band wiring principle only exists during active extension in a range of 30-120° of flexion of the elbow \[[@ref8]\]. Furthermore, postoperatively, we were able to attain full ROM which was comparable to the opposite side at 6 months follow-up. The tension band principle as applied to transverse olecranon fractures is based on the premise that distraction forces on the outer cortex of the ulna during elbow flexion are converted to compression forces on the articular surface of the olecranon at the fracture site. Hardware failure and secondary dislocations have been reported. Hardware failure was expected in this case due to the deformity and due to single bone articulating with the elbow, but we did not come across these complications. In our case, tension band showed good results even when the bone in deformed and in the absence of the radius.

Conclusion {#sec1-4}
==========

Neglected cases of RD are high due to lack of awareness and financial constraints. Olecranon fracture in a neglected case of RD is rare and can be managed well with tension band wiring with a slight delay in exercise regimen.

###### Clinical Message

Olecranon fractures in Radial club hand are not common. The deformity and absence of radius can increase the stress on the construct used for fixation during pronation and supination. Tension band wiring may be used in these cases with a good outcome.
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